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(a) Mg-AI-based liydrotalcite-type core particles 
represented by the composition formula: 

Mgi-x • Alx • (OH)2 • A"-p • ruHzO 

wherein 0.2<x<0.6; p=x/n; A is an n-valent 
anion; and m is more than 0 and not more than 
1; and 

(b) a coating layer on each Mg-AI-based hydrotal- 
cite-type core particle, which comprises at least 
one compound selected from higher fatty acids, 
organosilane compounds and rosins; and having: 

(c) a plate surface diameter of from 0.3 to less than 
1 .0 pirn, 

(d) a thickness of from 0.02 to 0.08 |im, 

(e) a heat-resisting time of not less than 1 60 min- 
utes. 
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relates to Mg-AI-based hydrotateVetpe part^^^^^^ T'^'T' """^ P^'*''="'^'-'y. the present invention 

Which are suitable as a stabilizer or^SorK^aSa^^^^^ ""'^ ^^^^"^^^ 

for producing such Mg-AI-based hydroS^^^pSes '=^'°""«-'^°"ta.ning resin stabilizer; and a process 

-tSayer^^::~S^^^^ 
various lor^s or .o.ecules Into spacings ^er^T^reZJve^^^^^^^ 

exchanging property. ^ ^ inereoT and, therefore, can exhibit an anion- 

^cite^^eZlr;^^^^^^^^ °' ^^-'^^ - ^^P-. 1-5. NO. 8. pp. 622 to 628. the 

(wherein ff* Is a divalent metal ion such as Ma^* Co2+ Ni2+ or 7n2+. ^il3^■ - ... 
.Pe-orCr-..An-isann.valentanlo„s.chasO^HV^°cb5-or%?^;:dx^^^^^^^^^ 

urnrr^runir^^^^^^^^ 

[0004] The hydrotalcite has been used in various aX^nr^^rsT "^^^^^ ' "T"" 
for example, as Ion exchange materials adsorbents deSoSn^nr tf i ! I,^ u ^"'°"-^>''=hanging property thereof, 
ious other applications such as stabilizei for resins'or rSerf p n "'^"'^'^^'^^^ has been used in var- 

ing resins (typically, vinyl chloride^S ^ weTas p^nS ^S;ious;«^^^^^^ Polypropylene and chlorine-contain- 
[0005] In particular, as gasket mate ate the chlorrnp^o^l ^"^J ag"cuttural films, inks orthe like, 

rine-containing resins are rriore excTlSntTn flexL^^^^^ '^'^ "^"^ "^^^^ because the chlo- 

tomers or the like. """^ ^"^ P^P^"^ t^'^" *ose of rubbers, themioplastic elas- 

Sre. s^^;; dir^L^dT^^^^^^^^ '^nr -^g^datlon and. 

ing such a problem that the resinsL'nol^ng^^^^^ 

Lsfrlthe'^Xiro^en^irr^^^^^^^^^ 
re..emen. because the hydrotalc^e-ty^epa.^^^^^ 

S'LjrarrrAi^rxs^^^^^^^^^^ 

been known iron-based hydrotalcHp^^^^ 

227127(1997)). However. wLn the !rot4se? J^^^^^^ (•<°'<AI) No. 9- 

kneaded materiansdisadvantageouslv colored L^toTn^r^'^^^^^^^ ^^^"^^"^ '^"^ ^^'^ °btained 

rine-containing resins, the iroSsed ^SS^^^^^ paSs"!?, ° h-^^^^^^^ "^^'^ ^ ^^"'^^^ 

to the Mg-AI-based hydrotalcite-type parties ^ ''^^^ resistance as compared 
[0009] As the general production method of hydrotalcite there is known a m«th«rf • • 

solution containing divalent metal ions and trivalent metal Ls which co^l f '""^ ^" ^""^""^ ^^'^ 

catenate solution containing catenate ions which cZ^l^teTnt^Hl ! '^^^"^ ^" 

ture to copreciprtation reaction while con «.inng *e tempSurni ^^^^^^ ""'^^'^""^ ^^'^'"^^ 

of Layered Double Hydroxides as a Rxing St of aZ^I "^^^^^^^^^^ '"^ (^"^^^ "^^"'^A, -Chemlsto. 

to the above method of conducting the rea.5ion und» ordin=.? u ' P^^^* ^^2-^27. 1993). In addition 

hydro^lcite under pressure by hydLherTre^crr^^^^^^^^^ ''^"^ ^ "^^^^^ °' P-^-'n^ 

diam:randTn:Ca?S^^^ rhe^^SS '"^if"^' *° P-ess a large plate 

it has been required to pro Je 1^^^^^^^^^^ '"'''^ f'"^ --^^'"^ "P°" ^"--'''"g- ^or eLmple. 

thickness of 0.05 to 0 2 urn However the hx^^mtS^ n "'"^ ^ "'^'^ ^"^^'^^ ^'^^«t«^ °f 0.2 to 1 nm and a 

plate surface diamete aS smairar^if t^O Turl^ ^^^^^^^^^^^^ coprecipitation reactloThale a 
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in the resins or rubbers to obtain resin or rubber products having an excellent heat resistance, but also have a higher 
chlorine ion-capturing ability. 

[0012] In addition, as non- or low-toxic lead-free stabilizers for chlorine-containing resins, carboxylate, for example, 
zinc stearate are used as an essential component. However, when such carboxylates added as a stabilizer captures a 

5 chlorine gas released from the chlorine-containing resins, zinc chloride is produced by the reaction therebetween. As 
is known to those skilled in the arts, the thus produced zinc chloride acts as a decomposition catalyst for the chlorine- 
containing resins, so that cartDon-carbon bonds constituting a skeleton of the resins are broken continuously, resulting 
in undesirable carbonization of the resins (so-called zinc burning). Accordingly, when used as a stabilizer for the chlo- 
rine-containing resins, the hydrotalcite-type particles are required to have a high ability of preventing the zinc burning. 

10 [0013] At the present time, it has been strongly demanded to provide Mg-AI-based hydrotalcite-type particles which 
have a large plate surface diameter, an adequate thickness and a high zinc burning-preventing ability, and is suitable 
as a stabilizer for chlorine-containing resins. However, such Mg-AI-based hydrotalcite-type particles capable of satisfy- 
ing the above properties have not been obtained yet. 

[0014] Specifically, in the conventional coprecipitation method, it is not possible to obtain hydrotalcite-type particles 
15 having a large plate surface diameter. Under specific reaction conditions such as hydrothermal synthesis using the 
autoclave, it is possible to produce hydrotalcite-type particles having a large plate surface diameter.' However, when the 
thus produced hydrotalcite-type particles are used as a stabilizer of chlorine-containing resins, the obtained chlorine- 
containing resin composition cannot show a sufficient heat resistance. 

[0015] In particular, the chlorine-containing resin compositions used as gasket materials are required to have an 

20 excellent heat stability and an adequate hardness. Especially, in the case of white or light-colored gasket materials, it 
is necessary that these materials are free from discoloration due to heat upon processing, i.e., have a good tinting prop- 
erty. As a stabilizer for such chlorine-containing resins satisfying these requirements, the hydrotalcite-type particles are 
required to exhibit a large plate surface diameter, an adequate thickness and a higher chlorine ion-capturing ability. 
[0016] Further, the chlorine-containing resin compositions used as gasket materials contain a large amount of a 

25 plasticizer (for example, 50 to 1 00 parts by weight based on 1 00 parts by weight of the chlorine-containing resin) and, 
therefore, are soft materials, whereby the resin compositions tend to be foamed upon processing. In consequence, the 
foaming of the resin compositions should be avoided. In particular, due to the fact that the hydrotalcite-type particles are 
hydrous compounds, it is difficult to incorporate a large amount of the hydrotalcite-type particles into the resin compo- 
sitions. Therefore, it has been strongly required to provide hydrotalcite-type particles capable of exhibiting an excellent 

30 effect even when added to resins in a small amount. 

[001 7] As a result of the present inventors' earnest studies, it has been found that by mixing an aqueous anion-con- 
taining alkali solution, an aqueous magnesium salt solution and an aqueous aluminum salt solution with each other; 
after controlling a pH value of the solution to a specific range, aging the mixed solution at a specific temperature, 
thereby producing primary particles; then adding specific amounts of an aqueous magnesium salt solution and an 

35 aqueous aluminum salt solution to an aqueous suspension containing the primary particles; aging the aqueous suspen- 
sion at a specific temperature and a specific pH value, thereby obtaining core particles; and forming on the surfaces of 
the obtained Mg-AI-based hydrotalcite-type core particles, a coating layer comprising at least one compound selected 
from the group consisting of higher fatty acids, organosilane compounds and rosins, the thus obtained Mg-AI-based 
hydrotalcite-type particles can exhibit a large plate surface diameter, an adequate thickness and a high zinc burning- 

40 preventing ability, and is suitable as a stabilizer for chlorine-containing resins. The present invention has been attained 
on the basis of this finding. 

[0018] It is an object of the present invention to provide Mg-AI-based hydrotalcite-type particles which have a large 
plate surface diameter, an adequate thickness and a high zinc burning-preventing ability, and are suitable as a stabilizer 
for chlorine-containing resins. 

45 [001 9] It is another object of the present invention to provide a process for producing Mg-AI-based hydrotalcite-type 
particles which have a large plate surface diameter, an adequate thickness and a high zinc burning-preventing ability, 
and are suitable as a stabilizer for chlorine-containing resins. 

[0020] It is a further object of the present invention to provide a chlorine-containing resin stabilizer capable of 
imparting an excellent stability and heat resistance to the resins. 
50 [0021] To accomplish the aim. in a first aspect of the present invention, there are provided Mg-AI-based hydrotal- 
cite-type particles, comprising: 

(a)Mg-AI-based hydrotalcite-type core particles represented by the composition formula: 

55 Mg^x • Alx • (OH)2 • A"-p • mHgO 

wherein 0.2<x<0.6; p=x/n ; A is an n-valent anion; and 
m is more than 0 and not more than 1 , and 
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(b) a coating layer on each Mg-AI-based hydrotalcite-type core particle, which comprises at least one compound 
selected from higher fatty acids, organosilane compounds and rosins; and 

having: 

(c) a plate surface diameter of from 0.3 to less than 1 .0 ^im, 
5 (d) a thickness of from 0.02 to 0.08 ^im, and 

(e) a heat-resisting time of not less than 160 minutes. 

[0022] The organosilane compounds may be compounds the general formula (I): 



R'aSiX4.a 

wherein R"* is CeHs- or CbH2b+i - in which b is an integer of 1 to 1 8 and optionally the said CbH2b+r group is termi- 
nally substituted by an amino group, X is CH3O- or C2H5O-, and a is an integer of 0 to 3. 

15 [0023] The CbHgb+i - group may be straight chain or branched. Typically, b is an integer of from 2 to 1 2, for example 
from 3 to 1 0. Also typically, a is 1 , 2 or 3. 

[0024] The heat-resisting time can be measured according to JIS K 6723. Thus: 

(1) After the hydrotalcite-type particles together with additives are mixed in a vinyl chloride resin at the following 
20 mixing ratio, 50 g of the obtained mixture is kneaded at 155*C for 3 minutes using rolls whose gap is set to 0.75 
mm, thereby obtaining a kneaded sheet. 

Composition of mixturfir 

25 [0025] 



Hydrotalcite-type particles 


2 parts by weight 


Vinyl chloride resin (degree of polymerization: 1,300) 


1 00 parts by weight 


Diethylhexyl phthalate 


50 parts by weight 


Zinc stearate 


0.8 part by weight 



35 



(2) The obtained kneaded sheet is subjected to a heat stability test according to JIS K 6723 to measure the heat- 
resisting time. 

40 

[0026] The vinyl chloride resin is preferably the resin having the tradename TK-1300, produced by Shin-Etsu 
Kagaku Kogyo Co., Ltd. The diethylhexyl phthalate is preferably the diethylhexyl phthalate, DOR produced by Dai-Hachi 
Kagaku Co., Ltd. The zinc stearate is preferably extra pure reagent. 
[0027] The invention also provides: 

45 

use of Mg-AI-based hydrotalcite-type particles according to the Invention as a stabilizer for chlorine-containing res- 
ins; and 

a chlorine-containing resin containing Mg-AI-based hydrotalcite-type particles according to the invention as a sta- 
bilizer. 

50 

[0028] In another aspect of the present invention, there is provided a process for producing the Mg-AI-based 
hydrotalcite-type particles, comprising: 

(i) mixing an aqueous anion-containing alkali solution, an aqueous magnesium salt solution and an aqueous alu- 
55 minum salt solution; 

(ii) after controlling the pH value of the solution to 10 to 14, aging the obtained mixed solution at a temperature of 
80 to 105°C to produce primary Mg-AI-based hydrotalcite-type core particles; 

(lii) adding to the obtained aqueous suspension containing the primary particles an aqueous magnesium salt solu- 
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tion and an aqueous aluminum salt solution respectively containing magnesium and aluminum in such amounts 
that the molar ratio of. the sum of Mg and Al added in this step to the sum of Mg and Al previously added upon for- 
mation of the primary particles is not more than 0.35:1 ; 

(iv) aging the aqueous suspension at a temperature of 60 to 1 05°C while controlling the pH value thereof to 1 0 to 
5 14; and 

(v) forming a coating layer comprising at least one compound selected from higher fatty acids, organosilane com- 
pounds and rosins, on the surfaces of the obtained Mg-AI-based hydrotalcite-type core particles. 

In the accompanying drawing: 

10 [0029] Fig. 1 is a graph showing a relationship between amount of zinc stearate added to a vinyl chloride-kneaded 
sheet and a heat-resisting time in which plots marl<ed by " • " represent the measuring results of a kneaded sheet using 
hydrotalcite-type particles obtained in Example 2, and plots marked by "o" represent the measuring results of a 
kneaded sheet using hydrotalcite-type particles obtained in Comparative Example 6. 
[0030] The present invention is described in detail below. 

15 [0031] Firet, Mg-AI-based hydrotalcite-type particles according to the present invention are explained. 

[0032] The Mg-AI-based hydrotalcite-type particles according to the present invention are of a plate-like shape, and 
have a plate surface diameter of usually from 0.3 to less than 1 .0 ^im, preferably from 0.3 to 0.8 jam, and a thickness of 
usually from 0.02 to 0.08 |im, preferably from 0.025 to 0.075 \irr\. 

[0033] When the plate surface diameter of the Mg-AI-based hydrotalcite-type particles is less than 0.3 pm, the par- 
se tides have an insufficient dispersibility in resins when kneaded thereinto. On the other hand, it is difficult to industrially 

produce such Mg-AI-based hydrotalcite-type particles having the plate surface diameter is not less than 1.0 ^m. 

[0034] When the thickness of the Mg-AI-based hydrotalcite-type particles is less than 0.02 jim, the particles have 

an insufficient dispersibility in resins when kneaded thereinto. On the other hand, it is difficult to industrially produce 

such Mg-AI-based hydrotalcite-type particles having the thickness is more than 0.08 \m. 
25 [0035] The plate ratio (plate surface diameter/thickness) of the Mg-AI-based hydrotalcite-type particles according 

to the present invention is usually 2:1 to 15:1, more preferably 2:1 to 13:1; and the BET specific surface area value 

thereof is usually 7 to 30 m^/g, preferably 7 to 25 m^/g. 

[0036] The coated Mg-AI-based hydrotalcite-type particles according to the present invention have a pH value of 
usually 7.5 to 9.5. preferably 7.5 to 9.0. The pH value of the Mg-AI-based hydrotalcite-type particles having the coating 
30 layer on the surfaces thereof is lower than that of uncoated Mg-AI-based hydrotalcite-type particles, i.e., that of the core 
particles. 

[0037] The Mg-AI-based hydrotalcite-type core particles used in the present invention, have a composition repre- 
sented by the formula: 

35 Mgi.x • Alx • (OH)2 • A% • mHgO 

wherein 0.2<x<0.6; p=x/n ; A is an n-valent anion; 
and m is more than 0 and not more than 1 . 

40 [0038] The Al content (x) of the Mg-AI-based hydrotalcite-type core particles used in the present invention, is usu- 
ally 0.2 to 0.6, preferably 0.2 to 0.56. When the Al content (x) is less than 0.2 (Mg:AI=4:1) or more than 0.6 (Mg:AI=2:3), 
it is difficult to obtain hydrotalcite-type particles having a single phase. 

[0039] The anion (A"') contained in the Mg-AI-based hydrotalcite-type core particles used in the present invention 
may be usually a hydroxy ion (OH"), a cariDonate ion {CO^^'), a sulfate ion (8042-) or the like. Among these anions, the 
4S carbonate ion Is preferred. 

[0040] The plate ratio (plate surface diameterAhickness) of the Mg-AI-based hydrotalcite-type core particles used 
in the present invention is usually 2:1 to 15:1, more preferably 2:1 to 13:1; and the BET specific surface area value 
thereof is usually 7 to 30 m^/g. preferably 7 to 25 m^/g; and the pH value thereof is usually 8.0 to 1 0.0, preferably 8.0 to 
9.5. 

50 [0041] On the surface of each the Mg-AI-based hydrotalcite-type core particles used in the present invention, is 
formed a coating layer comprising at least one compound selected from the group consisting of higher fatty acids hav- 
ing 12 to 18 carbon atoms, organosilane compounds and rosins. When the surface-coated Mg-AI-based hydrotalcite- 
type particles according to the present invention are used as a stabilizer for chlorine-containing resins, the particles can 
be uniformly dispersed in the chlorine-containing resins, and can exhibit an enhanced chlorine ion-capturing ability, 

55 thereby improving a stability and a heat resistance of the obtained resin composition. 

[0042] The amount of the higher fatty acid coated on the surfaces of the Mg-AI-based hydrotalcite-type core parti- 
cles used in the present invention is usually 0.2 to 20.0% by weight, preferably 0.5 to 18.0% by weight (calculated as 
C) based on the weight of the Mg-AI-based hydrotalcite-type core particles. When the coating amount of the higher fatty 
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acids is less than 0,2% by weight, a sufficient coating effect of the higher fatty acids may not be obtained. When the 
coating amount of the higher fatty acids is more than 20.0% by weight, the coating effect of the higher fatty acids is 
already saturated and, therefore, it is meaningless to use such a large coating amount of the higher fatty acids. 
[0043] Examples of the higher fatty acids acids having 1 2 to 1 8 carbon atoms may include stearic acid, lauric acid. 
5 oleic acid or the like. Among these higher fatty acids, stearic acid and lauric acid are preferred. 

[0044] The amount of the organosilane compounds coated on the surfaces of the Mg-AI-based hydrotalcite-type 
core particles is usually 0.2 to 1 8.0% by weight, preferably 0.4 to 1 6.5% by weight (calculated as C) based on the weight 
of the Mg-AI-based hydrotalcite-type core particles. When the coating amount of the organosilane compounds is less 
-^ " ^'than 0:2% by weight, a sufficient cbatih^^ 

10 amount of the organosilane compounds is more than 18.0% by weight, the coating effect of the organosilane com- 
pounds is already saturated and, therefore, it is meaningless to use such a large coating amount of the organosilane 
compounds. 

[0045] Examples of the organosilane compounds may include decyltrimethoxysilane, y-aminopropyltriethoxysllane, 
Y-aminopropyltrimethoxysilane or the like. Among these organosilane compounds, decyltrimethoxysilane and 7-amino- 

15 propyltriethoxysilane are prefen^ed. 

[0046] The amount of the rosins coated on the surfaces of the Mg-AI-based hydrotalcite-type core particles is usu- 
ally 0.2 to 25.0 % by weight, preferably 0.5 to 20.0 % by weight (calculated as C) based on the weight of the Mg-AI- 
based hydrotalcite-type particles as core particles. When the coating amount of the rosins Is less than 0.2 % by weight, 
a sufficient coating effect of the rosins may not be obtained. When the coating amount of the rosins is more than 25.0 

20 % by weight, the coating effect of the rosins is already saturated and, therefore, it is meaningless to use such a large 
coating amount of the rosins. 

[0047] As the rosins, there may be exemplified water-soluble rosins, natural rosins, hydrogenated rosins or the like. 
Specific examples of the rosins may include "SIZEPAIN E-50" and ■KE-6o4" (produced by Arakawa Kagaku Co Ltd ) 
"GUM ROSIN" and "TALL ROSIN" (produced by Harima Kasei Co.. Ltd.) or the like. 
25 [0048] The kneaded sheet prepared by the following method using the Mg-AI-based hydrotalcite-type particles 
according to the present invention, has a heat-resisting time of usually not less than 1 60 minutes, preferably 1 70 to 550 
minutes when measured by heat stability test according to JIS K 6723. 

Production method of kneaded sheet: 

30 

[0049] After the hydrotalcite-type particles together with additives are mixed in a vinyl chloride resin at the following 
mixing ratio, 50 g of the obtained resin mixture is kneaded at 155°C for 3 minutes using hot rolls whose gap is set to 
0.75 mm, thereby obtaining a kneaded sheet. 

35 Composrtion of mixture: 

[0050] 



40 



Hydrotalcite-type particles 


2 parts by weight 


Vinyl chloride resin (degree of polymerization: 1.300, tradename: TK-1300. produced by 


100 parts by weight 


Shin-Etsu Kagaku Kogyo Co., Ltd.) 


Diethylhexyl phthalate (OOP, produced by Dai-Hachi Kagaku Co., Ltd.) 


50 parts by weight 


Zinc stearate (extra pure reagent) 


0.8 part by weight 



[0051] When the heat-resisting time is less than 160 minutes, a chlorine-containing resin containing the Mg-AI- 

50 based hydrotalcite-type particles as a stabilizer, may be insufficient in heat resistance. 

[0052] The chlorine-containing resin stabilizer according to the present invention comprises the Mg-AI-based 
hydrotalcite-type particles which are surface-coated with higher fatty acids, organosilane compounds, rosins or the like. 
[0053] The amount of the stabilizer mixed in the chlorine-containing resin may be adjusted such that the Mg-AI- 
based hydrotalcite-type particles are present in an amount of usually 0.5 to 10 parts by weight, preferably 1 to 8 parts 

55 by weight based on 1 00 parts by weight of the chlorine-containing resin such as vinyl chloride resin. When the amount 
of the stabilizer mixed is less than 0.5 part by weight, the effect of improving the heat resistance of the chlorine-contain- 
ing resin may not be expected. When the amount of the stabilizer mixed is more than 10 parts by weight, the effect of 
improving the heat resistance of the chlorine-containing resin is already saturated and. therefore, it is meaningless to 
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add such a large amount of the stabilizer. 

[0054] Next, the process for producing the Mg-AI-based hydrotalcite-type particles according to the present Inven- 
tion, is described. 

[0055] The Mg-AI-based hydrotalcite-type core particles used in the present invention can be produced by conduct- 
5 ing a first reaction which comprises the steps of mixing an aqueous anion-containing alkali solution, an aqueous mag- 
nesium salt solution and an aqueous aluminum salt solution with each other, and after controlling the pH value of the 
obtained mixed solution to 1 0 to 14, aging the solution at a temperature of 80 to 105**C to produce primary particles of 
Mg-AI-based hydrotalcite-type core particles; and 

then conducting a second reaction which comprises the steps of adding an aqueous magnesium salt solution 
10 and an aqueous aluminum salt solution to the obtained aqueous suspension containing the primary particles such that 
the molar ratio of a sum of Mg and Al added in this step to the sum of Mg and Al previously added upon formation of 
the primary particles (upon the first reaction) is not more than 0.35:1 ; and aging the obtained mixture at a temperature 
of 60 to 1 05**C while controlling the pH value thereof to 1 0 to 1 4. 

[0056] In the present invention, as the aqueous anion-containing alkali solution, there may be suitably used a mixed 
15 aqueous alkali solution composed of an aqueous anion-containing solution and an aqueous alkali hydroxide solution. 
[0057] As the aqueous anion-containing solution, the use of an aqueous sodium carbonate solution is preferred. 
[0058] As the aqueous alkali hydroxide solution, the use of an aqueous sodium hydroxide solution is preferred. 
[0059] In the present invention, as the aqueous magnesium salt solution, there may be usually used an aqueous 
magnesium sulfate solution, an aqueous magnesium chloride solution, an aqueous magnesium nitrate solution or the 
20 like. Among these aqueous magnesium salt solutions, the aqueous magnesium sulfate solution and the aqueous mag- 
nesium chloride solution are preferred. 

[0060] In the present invention, as the aqueous aluminum salt solution, there may be usually used an aqueous alu- 
minum sulfate solution, an aqueous aluminum chloride solution, an aqueous aluminum nitrate solution or the like. 
Among these aqueous aluminum salt solutions, the aqueous aluminum sulfate solution and the aqueous aluminum 

25 chloride solution are preferred. 

[0061] In the first reaction of the above production process, the order of mixing or addition of the aqueous anion- 
containing alkali solution, the aqueous magnesium salt solution and the aqueous aluminum salt solution is not particu- 
larly restricted. All of the aqueous solutions may be mixed together at the same time. Preferably, a mixed solution pre- 
viously prepared by mixing the aqueous magnesium salt solution and the aqueous aluminum salt solution together is 

30 added to the aqueous anion-containing alkali solution. 

[0062] Further, the addition of each aqueous solution may be carried out either by adding the whole part thereof at 
once, or by continuously dropping the solution. 

[0063] In the reaction solution prepared in the first reaction by mixing the aqueous anion-containing solution, the 
aqueous magnesium salt solution and the aqueous aluminum salt solution together, the concentration of the magne- 

35 slum salt is usually 0.1 to 1 .5 mol/liter, preferably 0.1 to 1 .2 mol/liter; the concentration of the aluminum salt is usually 
0.03 to 1 .0 mol/liter, preferably 0.04 to 0.8 mol/liter; the concentration of the anion is usually 0.05 to 1 .4 mol/liter, pref- 
erably 0.06 to 1 .2 mol/liter; and the concentration of the alkali hydroxide is usually 0.5 to 8 mol/liter, preferably 0.8 to 6 
mol/liter. The ratio of magnesium to aluminum added (Mg/AI) is usually 0.8 to 5.0, preferably 0.9 to 4.5. 
[0064] The aging temperature of the first reaction is usually 80 to 1 05**C, preferably 85 to 1 05''C. When the aging 

40 temperature is less than 80*'C, it may be difficult to produce the primary partfcles of the hydrotalcite-type particles hav- 
ing a large plate surface diameter. When the aging temperature is more than 105**C, it is necessary to use a pressure 
vessel such as autoclave in the aging, resulting in uneconomical process. 

[0065] During the aging of the first reaction, the pH value of the reaction solution is controlled to usually 1 0 to 1 4, 
preferably 1 1 to 14. When the pH value is less than 1 0, it may be difficult to obtain the primary particles of the hydrotal- 

45 cite-type particles having a large plate surface diameter and an adequate thickness. 

[0066] The aging time in the first reaction is usually 2 to 24 hours. When the aging time is less than 2 hours, it is 
difficult to obtain the primary particles of the hydrotalcite-type particles having a large plate surface diameter and an 
adequate thickness. When the aging time is more than 24 hours, the process becomes uneconomical. 
[0067] Upon completion of the first reaction, magnesium and aluminum do not remain in the reaction suspension. 

50 Thus, it is confirmed that a whole amount of magnesium and aluminum added contribute to the formation of the primary 
particles of the hydrotalcite-type particles. Therefore, the composition of the obtained primary particles of the hydrotal- 
cite-type particles is considered to be the same as initially charged one. 

[0068] The primary particles of the hydrotalcite-type particles obtained in the first reaction have a plate surface 
diameter of usually 0.1 to 0.25 pm; a thickness of usually 0.01 to 0.07 jim; and a BET specific surface area value of 
55 usually 8 to 70 m^/g. 

[0069] The molar ratio of a sum of magnesium and aluminum added in the second reaction to a sum of magnesium 
and aluminum added in the previous first reaction is usually not more than 0.35:1, preferably not more than 0.33:1. 
When the molar ratio is more than 0.35:1 . a large amount of fine particles may be precipitated, thereby failing to obtain 
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Itr^S^fp'itr^^^^^^^ ' ^"'^^^ ^" adequate thickness. The lower limit of the 

5 Lmf Zl p f M .""^ particularly restricted. Both of the aqueous solutions may be added together at the 

T i ^''^^"^^^ T^'^ P^«^'°"s'y Pi-epared by mixing the aqueous magnesium salt solution and the 

aqueous aluminum salt solution together is added. -in * uuon dna ine 

wh^reLrtth'il^^^' ^'^'^"'T ^^'^'^ ^"""^""^ ^^""'^ '"^y carried out by adding the 

whole part thereof at once, or by continuously dropping the solution 

t?0 7 moSf T n°nr" suspension, the concentration of the magnesium salt is usually 0.02 
mo^lL f • .^'''t^ ° '° concentration of the aluminum salt Is usually 0.003 to 0 5 

eraS; 0.9 lo 4? '° "^''^ °' '"^Onesium to aluminum added (Mg/AI) is usually 0 8 to ^0 pref 

"^^^ aging temperature in the second reaction is usually 60 to 105°C, preferably 65 to lOS-C When the 
15 agmg temperature .s less than SO-C. it may be difficult to produce the hydrotalcrte-type core particles having a lame 
plate surface d.ameter. When the aging temperature is more than 1 05»C. it is necessa^r to use a pressu.^ vessel sulh 
as autoclave in the aging, resulting in uneconomical process. pressure vessel such 

14. preferably 1 to 14. When the pH value is less than 1 0. it may be difficult to obtain hydrotalcite-type core particles 
having a large plate surface diameter and an adequate thickness. particles 

. -^f ^^'"^ "^"^"y 2 to 24 hours. When the aging time is less than 2 hours it 

nZ^Z'Z '° P-^-«'- '^-"9 a '-9e plate surface cSarSetar and an fdequa^e ttSk 

Ton^, ^^'"^ ^^""^ becomes uneconomical 

£0076] Upon completion of the second reaction, magnesium and aluminum do not remain in the reaction susoen- 
S|on. Thus, « confirmed that a whole amount of magnesium and aluminum contribute to the formattorf ^SroE^ 

t^sa^l '^ZZ^Z"JZ:\^'' ""'r °* "^"^^^^'"^ '^^^ °" P^'^'^'V particles is consK? ole 

tne same as that charged for the second reaction. 

fSw w**^' ""^.T^'!! w" °' *® "^"^ particles are washed with water and then dried 

thereby producing IVIg-AI-based hydrotalcite-type core particles. ' 

30 [0078] Nart. the thus obtained Mg-AI-based hydrotalcite-type core particles are surface-coated with at least one 
compound selected from the group consisting of higher fatty acids having 12 to 18 carbTn ato^ or^anoSinf 
pounds and rosins by dry surface-treatment method or wet surface-treatment method o^ganosilane com- 

hunloL^it '^'^ surface-treatment for forming the coating layer may be conducted by mixing the IVIg-AI-based 
hydrotalcite-type core particles and at least one compound selected from the group consisting of higheTfaZ acS 

35 organosilane compounds and rosins with each other at a stirring speed of 5 to iooo rpm for 1 Teo £tes usTna a 
rnr„?^' "Z^'' ' ^^^""^^"^ a sand mill, an edge runne, an attrttlon miS or the like ^ 

.^ L c T'r ^"'*ace-treatment for forming the coating layer may be conducted by adding an aqueous higherfatty 
Mc ATblSrH °t T-f °' vvater-soluble rosins to an aqueous suspension oWaineS by dispersing^ 

perat^^raTatrrc ''^^'^"^ "'"""^ -aterU 

TeiUs^rfL^raLrro^drj:^^^^^^^^^ 

Sf.«, -l!^ ^^1°' surface-treatment, the Mg-AI-based hydrotalcite-type core particles and then the 

4s JnZT'vt T. "'"'^'^ ^ ^ TANINAKA-type crusher, a sand mill, an edge runner?an attrit on 

4S mill or the like, and dry-mixed With each other therein. dn anniion 

S^Slk. ^^L^T^'^^^.^''^^ ^^"'"^ *° 18 carbon atoms, there may be used stearic acid, lauric acid, oleic acid 
or the like. Among these higher fatty acids, stearic acid and lauric acid are preferred 

SJtlit c 1^/1 surface-treatment with the higher fatty acids may be conducted by adding an aqueous higher fatty 
acid salt solution to an aqueous suspension obtained by dispersing the Mg-AI-based hydrotateite-type core pSte es m 
7.Tu L7ZiT *e water temperature to usually 20 to 1 00«C and f 

J3 n?;h! M AiT'^lT'l"'"''"^' '"^ ^^'"^ °' "''Gained mixture to 4 to 8. thereby coating he su 

tSen fi^lln •^f'^'t^"^'^ hydrotalcite-type core particles with the higher fatty acids. The thus obtained partbles arl 
then filtered out, water-washed, dried and then pulverized. yuiv^ies 

SJfhl ^""'"^ ^^"'"^ ^ ^ *° ^ ^ atoms, there may be used sodium stearate sodium lau- 

:rbrersrnrear:':;r,^t^^ 

f^.r!l»^»w?cV7K ^^'^ ^'^^"^ higher fatty acids added is usually 0.2 to 20.0 % by weight 

(calculated as C) based on the weight of the Mg-AI-based hydrotalcfte-type core particles. When the amount of the 
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higher fatty acid salts or the higher fatty acids added is less than 0.2 % by weight, it may be difficult to coat the surface 
of each Mg-AI-based hydrotalcite-type core particle with a sufficient amount of the higher fatty acids. When the amount 
of the higher fatty acid salts or the higher fatty acids added is more than 20.0 % by weight, the coating effect of the 
higher fatty acids is already saturated and, therefore, it is meaningless to add such a large amount of the higher fatty 

5 acid salts or the higher fatty acids. 

[0087] The dry surface-treatment with the organosilane compounds may be conducted by charging the Mg-AI- 
based hydrotalcite-type core particles and then the organosilane compounds into a Henschel mixer, a TANlNAKA-type 
crusher, a sand mill, an edge runner, an attrition mill or the like, and dry-mixing these materials with each other therein. 
[0088] ' As the organosilane compounds, there may be used decyltrimethoxysilane, 7-aminopropy!triethoxysilane, y- 

10 aminopropyltrimethoxysilane or the like. Among these organosilane compounds, decyltrimethoxysilane and r^mno- 
propyltriethoxysilane are preferred. 

[0089] The amount of the organosilane compounds added is usually 0.2 to 18.0 % by weight (calculated as C) 
based on the weight of the Mg-AI-based hydrotalcite-type core particles. When the amount of the organosilane com- 
pounds added is less than 0.2 % by weight, it may be difficult to coat the surface of each core particle with a sufficient 
15 amount of the organosilane compounds. When the amount of the organosilane compounds added is more than 1 8.0 % 
by weight, the coating effect of the organosilane compounds is already saturated and, therefore, it is meaningless to 
add such a large amount of the organosilane compounds. 

[0090] The surface of each Mg-AI-based hydrotalcite-type core particle may be coated with the rosins by either dry 
surface-treatment method or wet surface-treatment method. Th wet surface-treatment with the rosins may be con- 

20 ducted by adding an aqueous solution of water-soluble rosins to an aqueous suspension obtained by dispersing the 
Mg-AI-based hydrotalcite-type core particles in water; mixing and stirring the obtained mixture while controlling the 
water temperature to usually 20 to 1 00°C; and, if required, after the mixing and stirring, controlling the pH value of the 
obtained mixture to 4 to 8, thereby coating the surfaces of the Mg-AI-based hydrotalcite-type core particles with the ros- 
ins. The thus obtained particles are then filtered out. water-washed, dried and then pulverized. 

25 [0091 ] The dry surface-treatment with the rosins may be conducted by charging the Mg-AI-based hydrotalcite-type 
core particles and then the rosins into a Henschel mixer, a TANINAKA-type crusher, a sand mill, an edge runner, an 
attrition mill or the like, and then dry-mixing these materials with each other therein. The dry mixing may be conducted 
at a stirring speed of 5 to 5000 rpm for 1 to 60 minutes. 

[0092] As the rosins, there may be used water-soluble rosins in the case of the wet surface-treatment, natural ros- 

30 ins or hydrogenated rosins in the case of the dry surface-treatment, or the like. 

[0093] The amount of the rosins added is usually 0.2 to 25.0 % by weight (calculated as C) based on the weight of 
the Mg-AI-based hydrotalcite-type core particles. When the amount of the rosins added is less than 0.2 % by weight, it 
may be difficult to coat the surface of each Mg-AI-based hydrotalcite-type core particle with a sufficient amount of the 
rosins. When the amount of the rosins added is more than 25.0 % by weight, the coating effect of the rosins is already 

35 saturated and, therefore, it is meaningless to add such a large amount of the rosins. 

[0094] Next, the chlorine-containing resin composition according to the present invention is described. 
[0095] The heat stability of the chlorine-containing resin composition is usually not less than 150 minutes, prefera- 
bly 200 to 600 minutes, when measured according to JIS K6723. When the heat stability is less than 150 minutes, the 
chlorine-containing resin composition is unsuitable for gaskets. 

40 [0096] The chlorine-containing resin composition according to the present Invention contains the above Mg-AI- 
based hydrotalcite-type particles of 0.5 to 10 parts by weight based on 100 parts by weight of the chlorine-containing 
resin and a plasticizer of 50 to 100 parts by weight based on 100 parts of the chlorine-containing resin, and may further 
contain other stabilizers and additives. 

[0097] Meanwhile, as the hydrotalcite-type particles, there may be used Mg-AI-based hydrotalcite-type particles 
45 surface-coated with at least one compound selected from the group consisting of hydroxides of higher fatty acids having 
12 to 18 carbon atoms, organosilane compounds and rosins. Such surface-coated hydrotalcite-type particles are more 
improved in dispersibility in the chlorine-containing resin. 

[0098] As the chlorine-containing resin, there may be exemplified polyvinyl chloride, copolymers containing vinyl 
chloride as a main component, chlorinated polyethylene, polyvinylidene chloride, chlorinated polypropylene, chlorin- 
50 ated polyvinyl chloride or mixtures thereof. Among them, polyvinyl chloride is preferred. The degree of polymerization 
of polyvinyl chloride is preferably 1 ,000 to 1 ,500. 

[0099] When the content of the hydrotalcite-type particles is less than 0.5 parts by weight based on 1 00 parts of the 
chlorine-containing resin, the particles may not exhibit a sufficient effect as a stabilizer. When the content of the 
hydrotalcite-type particles is more than 10 parts by weight, no further stabilizing effect is obtained since the effect is 
55 already saturated. In addition, if a too large amount of the hydrotalcite-type particles is added, the chlorine-containing 
resin composition tends to undergo foaming, thereby sometimes adversely affecting an electrical insulating property 
and other necessary properties thereof. 

[0100] As the plasticizer. trimellitic acid esters, phthalc acid esters, polyesters or the like may be exemplified. 
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[0101] As the trimell'rtic acid esters, there may be exemplified trioctyltrimertate, tri-n-octyl-n-decyltrimeritate or the 
like. 

[0102] As the phthallc acid esters, there may be exemplified diisodecyl phthalate. diisononyl phthalate, di-2-ethyl- 
hexyl phthalate, dinonyl phthalate or the like. 

[0103] As the polyesters, there may be exemplified polypropylene adipate, polypropylene sebacate or the like. 
[0104] When the content of the plasticizer is less than 50 parts by weight based on 100 parts of the chlorine-con- 
taining resin, it may be difficult to obtain a resin composition having a flexibility required for gasket materials. When the 
content of the plasticizer is more than 100 parts by weight, no further flexibility-imparting effect is obtained since the 
effect is already saturated. 

[0105] Examples of the other stabilizers may include zinc compounds, p-diketones, phosphites, polyvalent alcohol- 
based compounds, higher fatty acids, epoxy-based compounds or the like. Among these stabilizers, in the considera- 
tion of synergistic effect with the hydrotalcite-type particles, zinc compounds are preferred. The amount of the other sta- 
bilizers is preferably not more than 20 parts by weight based on 1 00 parts by weight of the chlorine-containing resin. 
[0106] As the zinc compounds, there may be used zinc stearate, zinc laurate, zinc ricinoleate or the like. Among 
them, zinc stearate is preferred. 

[0107] The amount of the zinc compound added is preferably 0.2 to 2.5 parts by weight, more preferably 0.5 to 2.2 
parts by weight based on 1 00 parts by weight of the chlorine-containing resin. 

[0108] As the P-diketones, there may be exemplified dibenzoyi methane, stearoyi benzoyl methane, dehydroacetic 
acid or the like. 

[0109] As the phosphites, there may be exemplified alkylallyl phosphites, trialkyi phosphites or the like. 

[0110] As the polyvalent alcohol-based compounds, there may be exemplified dipentaerythritol, pentaerythritol, 

glycerol, diglycerol, trimethylol propane or the like. 

[0111] As the higher fatty acids, there may be exemplified stearic acid, lauric acid, oleic acid or the like. Among 
these higher fatty acids, stearic acid is preferred. 

[0112] As the epoxy-based compounds, there may be exemplified epoxidated linseed oil, epoxidated soybean oil or 
the like. 

[0113] Examples of the other additives may include antioxidants, pigments, gelling accelerators, extenders, flame 
retardants, lubricants, mildewproofing agents or the like. The amount of the other additives is preferably not more than 
40 parts by weight based on 1 00 parts by weight of the chlorinercontaining resin. 

[0114] As the anitioxidants, there may be exemplified phenol-based compounds, amine-based compounds, phos- 
phate-based compounds or the like. 

[Oil 5] As the phenol-based compounds, there may be exemplified 2,6-di-tertiary butyl-paracresol, 2,4,6-tri-tertlary 
butylphenol, styrenated phenol or the like. 

[0116] As the amine-based compounds, there may be exemplified phenyl-p-naphthylamine, N,N'-diphenyl-p-phe- 
nylenediamine or the like. 

[0117] As the phosphate-based compounds, there may be exemplified triphenyl phosphite, diphenyl decyl phos- 
phite, phenyl isodecyl phosphite or the like. 

[Oil 8] As the pigments, there may be exemplified clay, mica, titanium oxide, carbon black, phthalocyanlne, azo pig- 
ments, quinacridone pigments or the like. 

[0119] As the gelling accelerators, there may be exemplified polyesters wherein OH groups are introduced into the 
tenninal, acrylonitrile-styrene copolymers, methylmethacrylate-styrene copolymers or the like. 

[0120] As the extenders, there may be exemplified calcium carbonate, silica, glass beads, mica, glass fibers or the 
like. 

[0121] As the flame retardants, there may be exemplified Inorganic flame retardants such as antimony trioxide, alu- 
minum hydroxide or zinc borate, bromine-containing organic flame retardants, halogen -containing phosphate-based 
flame retardants or the like. 

[0122] As the lubricants, there may be exemplified calcium stearate, magnesium stearate, barium stearate or the 
like. 

[0123] As the mildewproofing agents, there may be exemplified 2,4,4'-trichloro-2'-hydroxydiphenyl-ether, N-(trichlo- 
romethyl-thio)-4-cyclohexel, 2-dicarboxiamide. 2-(4-thiazolyl)-benzimidazol or the like. 

[0124] The process for producing the chlorine-containing resin composition according to the present invention is 
described below. 

[0125] The chlorine-containing resin composition according to the present invention can be produced by ordinary 
methods. For example, in the case where the resin composition is produced in the form of a kneaded sheet for gasket, 
the chlorine-containing resin, the hydrotalcite-type particles and the above-described various stabilizers or additives are 
mixed with each other at a predetermined mixing ratio, and the resultant mixture is kneaded together using hot rolls at 
a temperature of preferably 145 to 170°C. The kneaded material is then pressure-treated using a hot press at a tem- 
perature of preferably 150 to 190**C to obtain a sheet. 
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[0126] The point of the present invention lies in that the Mg-A!-based hydrotalcite-type particles having a large plate 
surface diameter and an adequate thickness according to the present invention can be produced even under ordinary 
pressure by conducting the first reaction for obtaining the prinriary particles of the hydrotalcite-type core particles by 
coprecipitation reaction; and then conducting the second reaction comprising the steps of adding the aqueous magne- 
5 sium salt solution and the aqueous aluminunn salt solution to the aqueous suspension containing the hydrotalcite-type 
core particles, and aging the resultant nnixture. 

[0127] The reason why the Mg-AI-based hydrotalcite-type particles having a large plate surface diameter and an 
adequate thickness according to the present invention can be obtained, is considered as follows. That is, in the first 
reaction, there are produced primary particles of the hydrotalcite-type core particles having an appropriate particle size. 
10 Further. In the second reaction, magnesium Ion and aluminum Ions added are caused to coprecipitate on the surfaces 
of the hydrotalcite-type core particles, thereby topotactlcally forming a hydrotalcite layer thereon. As a result, the crystal 
growth of the hydrotalcite-type core particles can be further promoted. 

[0128] Also, when the Mg-AI-based hydrotalcite-type particles according to the present invention are kneaded into 
vinyl chloride resin having the above-described composition to form a kneaded resin sheet, and the kneaded resin 

15 sheet is subjected to heat stability test, the occun-ence of zinc burning can be effectively inhibited (namely, even though 
a large amount of zinc-containing compounds are contained In the composition, the kneaded resin sheet can be pre- 
vented from being deteriorated in heat stability and resistance to heat discoloration). The reason why the zinc burning 
can be effectively prevented, is not clearly known. However, as shown in Fig. 1, the vinyl chloride-kneaded sheet using 
the Mg-AI-based hydrotalcite-type particles according to the present invention is considerably enhanced in heat-resist- 

20 Ing time as compared to commercially available ones. 

[0129] Meanwhile, Fig. 1 shows the results of heat stability test conducted according to JIS K 6723, and represents 
a plotted curve of heat-resisting time versus amount of zinc stearate added, with respect to a kneaded resin sheet pre- 
pared by kneading 4 parts by weight of the hydrotalcite-type particles, 100 parts by weight of a vinyl chloride resin 
(degree of polymerization: 1 .300) and 50 parts by weight of diethylhexyl phthalate. with zinc stearate under the same 

25 conditions as described above, when the content of zinc stearate is varied from 0 to 2.4 parts by weight. As is apparent 
from the test results, the heat resistance of the sheet can be further enhanced only by Increasing the amount of inex- 
pensive zinc stearate added, without using a more expensive stabilizer such as p-diketone. 

[0130] The reason why the kneaded resin sheet prepared by kneading the Mg-AI-based hydrotalcite-type particles 
having a coating layer comprising at least one compound selected from the group consisting of higher fatty acids, orga- 

30 nosllane compounds and rosins according to the present invention, into chlorine-containing resins, can exhibit a further 
enhanced heat resistance, is considered as follows. That is, the hydrotalcite-type particles according to the present 
invention exhibit an improved dispersibility in resins and, therefore, can be uniformly dispersed in the chlorine-contain- 
ing resin. Therefore, unstable chlorine ions in the chlorine-containing resins can be effectively captured by the uniformly 
dispersed particles, resulting in enhanced stability and heat resistance of the resins. In addition, since the above coat- 

35 ing layer serves for reducing a surface basicity of the Mg-AI-based hydrotalcite-type particles, the resins can be pre- 
vented from being decomposed, also resulting in enhanced stability and heat resistance of the resins. 
[0131] Thus, the Mg-AI-based hydrotalcite-type particles according to the present invention have a large plate sur- 
face diameter and an adequate thickness, can improve the heat resistance of chlorine-containing resin when kneaded 
thereinto and are. therefore, suitable as a stabilizer for the chlorine-containing resins. 

40 

EXAMPLES 

[0132] The present invention is described in more detail by Examples and Comparative Examples, but the Exam- 
ples are only Illustrative and, therefore, not intended to limit the scope of the present invention. 
45 [0133] Various properties were evaluated by the following methods. 

(1) The plate surface diameter of hydrotalcite-type particles and hydrotalcite-type core particles is expressed by the 
average of values measured from an electron micrograph. 

50 (2) The thickness of hydrotalcite-type particles and hydrotalcite-type core particles Is expressed by the value cal- 
culated from the diffraction peak curve of (003) crystal plane of the hydrotalcite-type particles according to Scher- 
rer's formula by using an X-ray diffractometer RAD-2A (manufactured by Rigaku Denki Co., Ltd.; type of X-ray tube: 
Fe, tube voltage: 40 kV; tube cun^ent: 20 mA; goniometer: wide-angle goniometer, sampling width: 0.010**, scanning 
speed: 0.5**/min., light-emitting slit: 1**, scattering slit: r, light-receiving slit: 0.30 mm). 

55 

(3) The identification of hydrotalcite-type core particles is conducted by X-ray diffraction method using the above X- 
ray diffractometer, and the measurement is carried out at an diffraction angle (20) of 5 to 90°. 
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(4) The index x of the composition formula: Mg. ^ • AL • (OHU - A"- • mH o of Mn ai ho.^^ w * . • 

particles is determined by dissolving the oarticles in arid «nw 1 ^ - Mg-AI-based hydrotalcite-type core 

.-^ve. CP,, p,^'. ''^S^T^;z'i:!Z7iSzi:z:'^: 

(5) The specific surface area is expressed by the value measured by BET method. 

=i"=;r^^x°'=E™7T~— ^^^^^^ 

as that of the particles to be measured. obtained pH value was regarded 

that befor, the surt«».,™m.e« *• pafflcte «, oomparea lo 



A: Extremely excellent; 

B: Excellent; 

C: Slightly deteriorated; and 

D: Deteriorated 



ileiir^ie^^^mg'rhor'"""" c»"orine«ing .sin composi«on upon p.ss-moWing is e^^u- 
hot«e?r8?xtrmTnTefan'J^ 

tones Of the thus obtained sh^te w^rluairob^IlH T^ "^"^ '^"P^'^"^^ color 

are classified into the fonllngturrante ' '"^""^ ^"''^ ""--ation results 

A: Almost no difference in color tone between the sheets; 

B: Slight difference in color tone therebetween; 

C: Some difference in color tone therebetween' (yellowish color); and 

D: Remarkable difference in color tone therebetween (discolored to brown color). 

methlS' °' °^ ch.orine-conta.ning resin composition Is evaluated by the following 

tures^ff?oo?atd'a^'^^^^^^^^^^^^^ ^ " ""^'"^ ^ »-P- 

afterlnitlation of the heatinnecSatrclrtL^^ 
heatdisco.o.tionthereof.?h::iS~^^^^^ 



No discoloration; 
Almost no discoloration; 
Slight discoloration (yellow); and 
Considerable discoloration (reddish brown or black). 
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(12) The appearance of the chlorine-containing resin connposition is evaluated by the following method. 

A kneaded sheet prepared by the above production method using a hot roll temperature of 160**C, was 
extruded into a tube at 155°C. The surface roughness of the thus obtained tube was visually observed and evalu- 
ated by classifying the observation results into the following four ranks. 

5 

A: Excellent gloss (no foaming); 

B: Good gloss (slight foaming): 

C: Poor gloss (some foaming); and 

D: Remarkably deteriorated gloss (rough surface). 

10 

Example 1: 

^Production of Ma-AI->based hvdrotalcite-type particles) 

15 [0134] 500 milliliters of an aqueous sodium carbonate solution having a CO^^' ion concentration of 0.7875 mol/liter 
was mixed with 491 .8 ml of an aqueous sodium hydroxide solution having a NaOH concentration of 18.4 mol/liter and 
500 ml of water. The resultant mixed solution was stirred at BO^C in a reactor. Thereafter, a mixed solution composed 
of 500 ml of an aqueous 2.7 mol/l magnesium sulfate solution and 500 ml of an aqueous 0.45 mol/I aluminum sulfate 
solution was added to the above mixture, thereby obtaining a solution having a total volume of 2.5 liters. The obtained 

20 solution in the reactor was aged at 95**C for 8 hours under stimng while controlling the pH value thereof to 12.4, thereby 
obtaining a white precipitate. The obtained primary particles of hydrotalcite-type core particles had an average plate 
surface diameter of 0.25 p.m, a thickness of 0.0482 jim and a specific surface area of 17.5 m^/g (first reaction). 
[0135] Into the thus obtained aqueous suspension containing the primary particles of hydrotalcite-type core parti- 
cles was then added a mixed solution composed of 250 ml of an aqueous 1.35 mol/l magnesium sulfate solution and 

25 250 ml of an aqueous 0.225 mol/l aluminum sulfate solution, thereby obtaining a suspension having a total volume of 3 
liters. The obtained suspension in the reactor was aged at 95°C for 6 hours under stirring while controHing the pH value 
thereof to 1 2. 1 , thereby obtaining a white precipitate (second reaction). The molar ratio of a sum of magnesium and alu- 
minum added in the second reaction to that added in the first reaction was 0.25. The obtained white precipitate was fil- 
tered out, water-washed and then dried at 60**C, thereby obtaining white particles. As a result of the analysis for 

30 identification of the white particles, it was confirmed that the white particles were hydrotalcite-type core particles. 

[0136] Next, 50 g of the obtained Mg-Al-based hydrotalcite-type particles and 1.5 g of stearic acid were charged 
into a Taninaka-type pulverizer, and stirred and pulverized therein at a stirring speed of 3,000 rpm for 5 minutes, thereby 
obtaining Mg-A!-based hydrotalcite-type particles surface-coated with stearic acid. 

[0137] The obtained Mg-Al-based hydrotalcite-type particles had an average plate surface diameter of 0.30 jim, a 
35 thickness of 0.0600 jim and a BET specific surface area of 13.9 m^/g. The coating amount of stearic acid was 3 % by 
weight (calculated as C) based on the weight of the Mg-Al-based hydrotalcite-type core particles, and the pH value of 
the coated Mg-Al-based hydrotalcite-type particles was 8.28. Further, it was determined that x, p. n, m and A in the 
above composition fomnula were 0.252, 0.126, 2, 0.14 and COg^-, respectively. 

[0138] 2 parts by weight of the thus obtained Mg-Al-based hydrotalcite-type particles were kneaded with the above- 
40 described resin composition, thereby producing a kneaded resin sheet. When subjected the obtained kneaded resin 
sheet to heat stability test according to J IS K 6273, it was confirmed that the heat-resisting time of the kneaded resin 
sheet was 220 minutes. 

Production Examples 1 to 7 and Comp arative Examples 1 to 6: 

45 

[0139] The same procedure as defined in Example 1 was conducted except that kind and concentration of magne- 
sium compound, kind and concentration of aluminum compound, concentration of sodium carbonate, concentration of 
aqueous alkali solution, aging temperature, kind of surface -treating agent, kind of dry-type mixer and mixing time were 
changed variously, thereby producing Mg-Al-based hydrotalcite-type particles. 
50 [0140] Meanwhile, in Comparative Example 5. the Mg-Al-based hydrotalcite particles were produced using an 
autoclave. In Comparative Example 6, there were used commercially available Mg-Al-based hydrotalcite particles 
"ALCAMlZER-1" (tradename, produced by Kyowa Kagaku Kogyo Co., Ltd.; plate surface diameter: 0.25 nm; thickness: 
0.061 0 ^im; plate ratio: 4.1 :1 ; specific surface area: 9.2 m^/g). 

55 Reference Examples 1 and 2: 

[0141] In Reference Example 1 , there were used the Mg-Al-based hydrotalcite-type particles described in Example 
2 of Japanese Patent Application Laid-Open (KOKAI) No. 1 1 -28998(1 999) (plate surface diameter: 0.40 jim; thickness: 
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. 0.0605 um; plate ratio: 6.7:1 ; specific surface area- 1 1 6 m^M^ ^nrt .n 
Al-based hydrotalcite-type particles described in Sarnnl^ f, ^^^^-^"^6 Example 2. there were used the Mg- 

Exam ple P- 

Exam ples tr> a- 

KLte;;;;:^r^^^^^^^^^ except th. amounts of the Mg-A.-based 

cles surface-coated with stearic acid. ^ obtaining Mg-AI-based hydrotalcite-type parti- 

Exannpleg p t < y 7 ; 

coated With various surface-treatinq aaents obtaining Mg-AI-based hydrotalcrte-type particles surface- 



10 



15 



25 



coated with various surface-treating agents. 
[0145] Production conditions are shown in Table«5 1 to 

Example ^; 

{Prottuction of rhlorine-rontaininr, r^ffin pompn.^jt,»n^ 

minues using « „ ^ o™rr^'oir„r„^j:;"rr=r *" ^ 

Composltinn Kp^'^^^fl; 
[0147] 



45 



50 



Hydrotalcite-type particles 

Trioctyl trimellltate (TOTM) 
Zinc stearate (extra pure reagent) 
Dibenzoylmethane 
Phenol-based antioxidant 
Calcium carbonate (heavy) 
Gelling promoter 



3 parts by weight 
100 parts by weight 

80 parts by weight 
0.8 part by weight 
0.2 part by weight 
0.1 part by weight 

60 parts by weight 
2 parts by weight 



press , „™,e; p,ess 9»p: , .0 mmSura ,TeS.* sT^' ' '""C' P-=* P™-u»: 50 »9,cm=. 
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Examples 9 to 21. Comparative Examples 7 to 12: 

[0150] The same procedure as defined in Example 8 was conducted except that kind and amount of plasticizer, 
kind and amount of Mg-AI-based hydrotalcite-type particles, and kind and amount of additives were varied, thereby 
5 obtaining Mg-AI-based hydrotalcite-type particles surface-coated with various surface-treating agents. 

[0151] Production of chorine-containing resin composition, evaluation results of the obtained chorine-containing 
resin are shown in Tables 6. 

Table 1 





Production 


Production of 


primary particles of Mg-Al- 




Examples and 


based hydrotalcite-type core particles 


15 


Comparative 


(first reaction) 




Examples 


Amount of 


Mg compound 






reaction 


Kind 


Concentration 






solution 




(mol/liter) 


20 




(liter) 








Production 


2 . 5 


MgS04 


0.54 




Example 1 










Production 


2 . 5 


MgS04 


0.54 




Example 2 








25 


Production 
Example 3 


2.5 


MgS04 


0 .54 




Production 


2.5 


MgS04 


0.54 




Example 4 








30 


Production 
Example 5 


2.5 


MgS04 


0.56 




Production 


2.5 


MgS04 


0.35 




Example 6 










Production 


2.5 


MgCl2 


0.54 


35 


Example 7 










Comparative 
Example 1 


2.5 


MgS04 


0.54 


40 


Comparative 
Example 2 


2.5 


MgS04 


0 .54 


Comparative 
Example 3 


2.5 


MgS04 


0.54 




C ompar a t i ve 
Example 4 


2.5 


MgS04 


0.54 


45 


Comparative 
Example 5 


2.5 


MgS04 


0.54 
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Table 1 rronfi r^^^^>^^ 

5 





Production 
Examples and 
Comparative 


Production of primary particles of Mg-Al- 
based hydrotalcite-type core particles 

„ ____ ™,-„f.,.-f..i„-nc!-l^_T--c.= — — -— 


10 


Examples 


Al compound 


Concentration 






Kind 


Concentration 
(mol/liter) 


of Na2C03 
(mol/liter) 




Production 
Example 1 


Al2( 504)3 


0.09 


0.1575 


15 


Production 
Example 2 


Al2( 304)3 


0.09 


0.1575 




Production 
Example 3 


AI2 (304)3 


0.09 


0.1575 


20 


Production 
Example 4 


AI2 (304)3 


0.09 


0.1575 




Production 
Example 5 
' Production 


AI2 (304)3 


0.07 


0.1225 


25 


Example 6 


AI2 (304)3 


0.175 






Production 
Example 7 


AICI3 


0.18 


t 0.1575 


30 


v_ oinparat i ve 
Example 1 


Al2( 304)3 


0 . 09 


0.1575 




Comparat i ve 
Example 2 


Al2( 304)3 


0 .09 


0.1575 


35 


Comparative 
Excunple 3 


Al2( 504)3 


0.09 


0.1575 




Comparative 
Example 4 


Al2( 304)3 


0.09 


0.1575 


40 


Comparative 
Example 5 


Al2( 304)3 


0.09 j 


0.1575 



45 



SO 



55 
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Table 1 .■. (continued) 



Production 
Examples 
and 

Comparative 
Examples 


Production of primary particles of Mg-Al-based 
hydrotalcite-type 
core particles (first reaction) 


Concentration 
of NaOH 
(mol/1) 


Aging 
temperature 


pH value of 
suspension 
during 
aging 
(-) 


Aging 
time 
(hr) 


Production 
Example 1 


3.62 


95 


12.4 


8 


Production 
ExauTiple 2 


3 .12 


80 


11.7 


3 


Production 
Example 3 


3 .62 


90 


12.7 


12 


Production 
Example 4 


3 .62 


95 


12.4 


8 


Production 
Exarnple 5 


3 .60 


95 


12 .3 


20 


Production 
Example 6 


3.64 


95 


12.4 


18 


Production 
Example 7 


3 .62 


95 


12.3 


8 


Compar a t ive 
Example 1 


3 .62 


50 


12 .4 


8 


Comparat ive 
Example 2 


1.72 


95 


8.4 


18 


Comparative 

Excumple 3 


3.62 


. 95 


12 .4 


8 


Comparative 
Example 4 


3 .62 


95 


12 .4 


8 


Comparative 
Example 5 


3.62 


150 


12 .2 


18 
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Table ?. 

5 — — 





Production 
Examples and 
Comparative 


Production of Mg--Al-based hydrotalcite-type 
core particles (second rear^t-inn^ 




Amount, of 


— Ma—Gomoovinrf 


10 


Examples 


reaction 
solution 
(liter) 


Kind 


Concentration 
(mol/liter ) 




Production 
Example 1 


3.0 


MgS04 


0.1125 


15 


Production 
Example 2 


3.0 


MgS04 


0.1125 




Production 
Example 3 


3.0 


MgS04 


0.1575 


20 


Production 
Example 4 


3.0 


MgS04 


0. 100 




Production 
Example 5 


3.0 


MgS04 


n 1 9 n 


25 


Production 
Example 6 


3.0 


MgS04 


0.075 




Production 
Example 7 


3.0 


MgCl2 


0.375 


30 


Comparative 
Example 1 


3.0 


MgS04 


0 .1125 




Comparative 
Example 2 


3.0 


MgS04 


0.1125 


35 


Comparative 
Example 3 


3.0 


MgS04 


0.1125 




Comparative 
Example 4 


3.0 


MgS04 


0.180 



40 
45 
50 
55 
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TfiM^. 2 f continued) 



Production 
Examples and 
Coinparative 
Examples 


Production of Mg-Al-based hydrotalci te- type 
core particles (second reaction) 


Al compound 


Kind 


Concentration 
(mol/liter ) 


Production 
Example 1 


AI2 (504)3 


0.01875 


Production 
Example 2 


AI2 (504)3 


0.01875 


Production 
Example 3 


AI2 (504)3 


0.02625 


Production 
Example 4 


AI2 (504)3 


0.025 


Production 
Example 5 


AI2 (504)3 


0-015 


Production 
Example 6 


AI2 (504)3 


0.0375 


Production 
Example 7 


AICI3 


0.125 


Comparative 
Example 1 


AI2 (504)3 


0.01875 


Comparative 
Exaimple 2 


AI2 (504)3 


0 .01875 


Comparative 
Example 3 


AI2 (504)3 


0-01875 


Comparative 
Example 4 


AI2 (504)3 


0.030 



1088853A1J > 
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Table 7. (anr^i-ir^^^c^) 





Production 
Examples and 
Comparative 


Production of Mg-Al-based hydro talc ite- type 
core particles (second rear^^nn^ 




(Moles of Mg and Al 


- - -Cone en t r a t-ion- o f - — 
NajCOa (mol/liter) 




10 


Examples 


added m first 
reaction) / (moles of Mg 
and Al added an second 
reaction) 
<-) 


IS 


Production 

Example 1 


0.25 


0.1575 




Production 
Example 2 


0.25 


0.1575 


20 


Production 
Example 3 


0.23 


0.1575 




Production 
Example 4 


0.25 


0.1575 


25 


Production 
Example 5 


0.25 


0.1225 




Production 
Example 6 


0.25 


0.3056 


30 


Production 
Example 7 


0.25 


0.1575 




Compara t i ve 
Example 1 


0.25 


0.1575 




Comparat i ve 
Example 2 


0.25 


0.1575 


35 


Comparative 
Example 3 


0.25 


0 .1575 




Comparative 
Example 4 


0.40 


0.1575 



40 



45 



50 



55 
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Table 2 ( ront-_inued) 



5 


Prociuction 


Production of Mg-Al-based hydrotalcite 


- tvpe 




Examples 
ana 


core particles (second reaction) 






Concentration 


Aging 


pH value of 


Aging 


10 


Comparative 
Exconples 


of NaOH 
(mol/1) 


temperature 
{°C) 


suspension 
during 
aging 
V - } 


(hr) 




Production 


3-02 


95 


12 .1 


fi 




Example 1 










15 


Production 


2 .60 


80 


12 .2 


c 




Example z 












Production 


3.02 


95 


11.6 


z u 




Example 3 










20 


Production 
Example 4 


3.02 


95 


12 .0 


1 n 




Production 


3.00 


95 


12 .0 


X o 




Example 5 










25 


Production 


3 . 03 


y b 


11 p 


1 R 
X o 


Example 6 












Proauc tion 


3 .02 


95 


11 .9 


18 




Example 7 












Comparative 


3.02 


95 


11.9 


6 


30 


Example 1 












Comparative 
Example 2 


1.72 


95 


8.4 


18 


35 


Comparative 
Example 3 


3 .02 


50 


12 .2 


6 




Comparative 
Example 4 


3 .02 


95 


11.9 


6 



40 



45 



50 



55 
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Jr-roaucL^wii ui Wg-Al-based hydrotalcite-type 


10 


Examples 


Da.irtii.clefi 






Ai Ijased hyarotalcite-type particles used 


15 


Examples 2 


J ^^^^vj. AijirvAi ui,ctxuit.e— uype paxticles 




obtained in Production Example 1 




Examples 3 


Mg—Ai— based livf?Toi-^i r»s t-^ - -» 
» * ^aocva iiyuxocaxcite-type particles 


20 




obtained in Production Example 1 




Examples 4 


^-1. j^aocv^ i-^yux ocax c ice— type particles 


25 




obtained in Production Example 2 




Examples 5 


Mg-Al-based hydrotalcite-type particles 


30 




obtained in Production Example 1 




Examples 6 


Mg-Al-based hydrotalcite-type particles 
obtained in Production Example 1 


35 


Examples 7 


Mg Al-based hydrotalcite-type particles 
obtained in Production Example 1 



40 



45 



50 
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Table 3 (continued) 

5 



Examples 


Production of Mg-Al-based hydrotalcite-type 

particles 


Surface-treating agent 


Kind 


T^ount added based on 
hydrotalcite-type 
particles (wt. %) 


Examples 2 


Stearic acid 


3.0 


Examples 3 


Stearic acid 


5.0 


Examples 4 


Stearic acid 


15. 0 


Examples 5 


Decyl t rime thoxysi lane 


0.5 


Examples 6 


Natural rosin 


3.0 


Examples 7 


Stearic acid 
Decy 1 1 r ime thoxys i lane 


3.0 
0.5 



35 



40 



45 



SO 



55 
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Table ? /nnnHn.ioTj} 







Production of Mrr— 


AX-Dasea nyarotalcite- 


10 


Examples 


type 


particles 






jT ^jrf " mixer 


Mixing time (min.) 


15 


Examples 2 


Henschel mixer 


5 


Examples 3 


iitinscnex mixer 


5 




Examples 4 


Henschel mixer 


5 


20 


Examples 5 


TANINAKA-type 
crusher 


2 


25 


Examples 6 


TANINAKA-type 
crusher 


2 


30 ^ 


Examples 7 


Henschel mixer 


5 



35 



40 



45 



50 



55. 
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Table 4 



5 


Production 
Examples and 
Comparative 
Examples 


Properties of primary particles of Mg-Al- 
based hydrotalcite- type particles 


10 


Plate 
surface 
diameter 
(pm) 


Thickness 


Plate 

ratio 
(-) 


Specific 
surface 
area 
(m2/g) 




Production 
Example 1 


0.25 


0.0482 


5.2 


17.5 


15 


Production 
Example 2 


0.20 


0.0305 


6 . 6 


48.8 




Production 
Example 3 


0.35 


0 .0502 


7 . 0 


14.6 


20 


Production 
Example 4 


0.25 


0.0482 


5.2 


17.5 




Production 
Example 5 


0.24 


0.0315 


7.6 


44.6 


25 


Production 
Example 6 


0.23 


0 .0295 


7 . 8 


58 . 8 




Production 


0.25 


0.0490 


5.1 


17 .2 


30 


Comparative 
Example 1 


0.07 


0.0125 


5.6 


85 .5 


Comparative 
Example 2 


0.06 


0.0128 


4.7 


91.5 




Comparative 
Example 3 


0.25 


0.0482 


5.2 


17 .5 


35 


Comparative 
Example 4 


0.25 


0.0482 


5.2 


17 .5 



40 



45 



SO 



55 



25 
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Table 4 (cnntiry,.^^) 

5 





Examples and 


Properties of pr 
based hydro t 


imary particles of Mg-Al- 
alcite-type particles 


10 
15 


Examples 


. — Cryst al.. phase 


— Composition: ■ 
^^i-3c'Aly* (OH)o*A^" •niH^n 


Production 
Example 1 


Hydro talci te- type 


X 

0.252 




Production 
Example 2 


Hydrotalcite-type 


0.249 


20 


Production 
Example 3 


Hydrotalcite-type 


0.253 




Production 
Example 4 


Hydrotalcite-type 


0.252 


25 


Production 
Example 5 


Hydrotalcite-type 


0.203 




Production 
Example 6 


Hydrotalcite-type 


0.495 


30 


Pr oduc t i on 
Example 7 


Hydrotalcite-type 


0.251 




Comparative 
Example 1 


Hydrotalcite-type 


0.252 


35 


Comparative 
Example 2 


Hydrotalcite-type 


0.249 




Comparative 
Excunple 3 


Hydrotalci te- type 


0.252 


40 


Comparative 
Example 4 


Hydro talci te- type 


0.252 



45 



50 



55 
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Table 4 r continued) 



5 


Production 
Examples and 


Properties of primary particles of Mg-Al- 
based hydrotalcite-type particles 




Carbon content 


pH value 


10 


Comparative 




(-) 


Examples 








Production 


2.190 


8.55 




Example 1 






15 


Production 
Example 2 


2.166 


9.36 




Production 


2.245 


8 .85 




Example 3 








Production 


2.190 


8 .55 


20 


Example 4 








Production 


2.144 


9.28 




Example 5 








Production 


2 . 008 


8.21 


25 


Example 6 








Production 


2.222 


8.47 




Example 7 






30 


Comparative 
Example 1 


2.148 


10.30 


Comparat ive 
Example 2 


2.008 


8.36 




Comparative 


2.190 


8.55 




Example 3 






35 


Comparative 
Example 4 


2.190 


8.55 



40 



45 



50 



55 
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-t^-^^oauccion Examples, 
Examples , Comparative 
Examples and 


Pro 

i hydr 


perties of Mg-Al-based 
otalcite-type particles 


— - 

10 


rcererence Examples 


^ _„Pl.a4e — 
surface 
diameter 
(pm) 


- Ttiicknes s 
dim) 


Plate 
ratio 
(-) 


Specific 
surface 


15 


-t^-^oQi-iCLion Example 1 


0.30 


0 . 0600 


5.0 


13.9 




-froauccion Example 2 


0 .20 


0 . 0312 


6.4 


47.5 




t'roauction Example 3 


0.55 


0 . 0645 


8.5 


10.2 


20 


Jr'roauction Example 4 


0.28 


0 . 0550 


5.1 


14.7 




Production Example 5 


0.24 


0.0333 


7.2 


40.1 




ir'roauction Example 6 


0.23 


0. 0299 


7.7 


52 .3 


25 


Production Example 7 


0.30 


0 . 0592 


5.1 


14 .2 




Example 2 


0.30 


0. 0600 


5.0 


14 .0 




iiiXamp 1 e 3 


0.30 


0. 0600 


5.0 


14.3 


30 


Example 4 


0.20 


0 . 0312 


6.4 


46.3 




Example 5 


0.30 


0.0600 


5.0 


14 1 




iixajTipxe D 


0 .30 


0. 0600 


5.0 


14.4 


35 


Example 7 

Comparative Example 1 
Comparative Example 2 
Comparative Example 3 


0.30 

0.10 
0.09 
0.10 


0. 0600 

0.0185 
0. 0155 
0.0144 


5.0 

5.4 
5.8 
6.9 


14.0 

70. 8 
88.8 
89.3 


40 

{ 
( 


Comparative Example 4 
Comparative Example 5 
Comparative Example 6 
Reference Example 1 


0 . 08 
0 .40 
0.25 
0.40 


0.0160 
0. 0616 
0 . 0610 
0.0605 


5.0 
6.5 
4.1 
6.7 


105.7 

10. 6 
9.2 

11. 6 


45 


Reference Example 2 


0.30 


0.0510 


5.9 


14.6 



50 



55 
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Table B (rrontinued) 



Production Examples/ 

Examples , 
Comparative Examples 
and Reference 
Examples 


Properties of 
hydrotalcite-t] 


Mg-Al-based 
/pe particles 


Crystal phase 


Compo s i t i on : 
Mgi-x'Alx- (OH)2- 

P ^ 
( x) 




Production Example 1 


— : 

Hydrotalcite— type 


n O cr o 
U . ^ 


Production Example 2 


Hydr o t al c i te- type 


r\ o o Q 

0 . ^ o y 


Production Example 3 


Hydrotalcite- type 


n o c n 


Production Example 4 


Hydrotalcite- type 




Production Example 5 


Hydrotalcite- type 


0.204 


Production Example 6 


Hydrotalcite- type 


0 . 482 


Production Example 7 


Hydrotalcite- type 


0.249 


Example 2 


Hydrotalcite- type 


0 . 252 


Example 3 


Hydrotalcite- type 


0.252 


Example 4 


Hydrotalcite- type 


0.239 


Example 5 


Hydrotalcite- type 


0.252 


Example 6 


Hydrotalcite- type 


0 . 252 


Example 7 


Hydrotalcite- type 


0.252 


Comparative Example 
1 


Hydrotalcite- type 


0 .252 


Comparative Example 
2 


Hydrotalcite- type 


0 . 249 


Comparative Example 

3 


Hydrotalcite— type 


A O >l O 

U . Z^o 


Comparative Example 
4 


Hydrotalcite- type 


0.247 


Comparative Example 
5 


Hydrotalcite- type 


0.248 


Comparative Example 

6 


Hydrotalcite- type 


0.322 


Reference Example 1 


Hydrotalc i te- type 


0.250 


Reference Example 2 


Hydrotalci te- type 


0.239 
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Table S fron^^nn«:.r^^ 



Production Examples, 
Examples , Comparative 
Examples and 


Properties of Mg-Al-based 
hydrotalcite-type particles 


Carbon content 


Amount of carbon 


iReference Excimples 


(wt. %) 


increased by coating 
with surf ace- treating 
agent 
(wt. %) 


Production Example 1 


2.190 




Production Example 2 


2.222 





Production Example 3 


2.249 




Production Example 4 


2 . Ill 


_ 


Production Example 5 


2 . 159 




Production Example 6 


2 . 117 




Production Example 7 


2.208 


_ 


Example 2 


4.408 


2 .218 


Example 3 


5.743 


3.553 


Example 4 




11 . 550 


Example 5 


2.259 


0.069 


Example 6 


4.567 


2.377 


Example 7 


4.473 


2.283 


Comparative Example 1 


2.148 




Comparative Example 2 


2.008 




Comparative Example 3 


2.140 




Comparative Exeimple 4 


2-123 




Comparative Example 5 


2.155 




Comparative Example 6 


3 . 520 




Reference Example 1 


2.108 




Reference Example 2 


2.190 





40 



45 



50 



55 
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T;^blf^ (continued) 



£*XaJnpj.€S / oiut'a-i. d U JL V c 


Properties of Mg-Al-based 
hvdrotalcite-type particles 


pri vaxue 
{ - ; 


i4^?4 1* — T"^*:: T <=; t i ncf time of 
^rn n\7l cViloTide resin— 

V X 11 jr X ^ 11 X W X X w ^ w ^ A A 

Icn^^^d^d slieet 




Q O Q 

o . ^ o 


Jit \j 




Q IT 


X U 




O 1 Q 
O . J-O 


X ^ 






907 


T~> -v* n ^ +- "1 Tvanm^'l o ^ 




170 

X / V 


^rx OQIAC CXOn HtXq-iiilJX^ o 


8 . Id 


X D 4^ 






9 1 n 

4<;rf X w 




o no 


9 






97 5 


f ■vT' ^ T^T~\ I a zL 


8.78 


182 




8 . 08 


260 


Example 6 


8. 04 


258 


Example 7 


7.99 


268 


Comparative Example 1 


9.90 


55 


Comparative Example 2 


8 . 43 


41 


Comparative Example 3 
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Table 6 

5 





Examples and 


Composition 




Comparative 


Kind of 


Amount of 


Kind of 




Examples 


plasticizer 


plasticizer 


hydro talcite- 


10 








Cvoe Darticles 




Example 9 


TOTM 


80 


Example 2 




Example 10 


TOTM 


80 






Example 11 


TOTM 
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Example 5 
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TP^h>-lf> 6 (continued) 



Examples and 
Comparative 
Examples 


Composition 


Amount of 
hydrotalcite- 
type particles 


Kind of fatty 
acid zinc salt 


Amount of 
fatty acid 
zinc salt 
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Table 6 (pnn1--innor^^ 
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Comparative 


Evaluation results 


Initial 


Heat stability 


Press 
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tinting 
property 


(min. ) 


discoloration 


Example 9 


A 
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A 
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A 
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C 
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D 
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B 
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C 



34 

<EP 10888S3A1J_> 



EP 1 088 853 A1 



1 ~ 

Examples ana 

fm. —I v« ^ ^ 

c ompa ra u 1 ve 
iixaiup X e s 
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Example 11 
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Example 12 
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A 


A 


Example 14 


A 


A 


Example 15 


A 


A 


Example 16 


A 


A 


Example 17 


B 


A 


Example 18 


A 


A 


Example 19 


A 


A 


Example 2 0 


A 


A 


Example 21 
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A 


Comparative 
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D 
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Comparative 
Example 9 
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D 


Comparative 
Example 10 
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D 


Comparative 
Example 11 


C 


B 


Comparative 
Example 12 


C 


B 



Claims 

1 . Mg-AI-based hydrotatcite-type particles, comprising: 

(a) Mg-AI-based hydrotalcite-type core particles represented by the connposition formula: 

Mgi-x • Alx • (OH)2 • A"-p • mHgO 
wherein 0.2<x<0.6; p=x/n; A is an n-va!ent anion; and m is more than 0 and not more than 1; and 

(b) a coating layer on each Mg-AI-based hydrotaicite-type core particle, which comprises at least one com- 
pound selected fronn higher fatty acids, organosilane compounds and rosins; 

and having: 

(c) a plate surface diameter of from 0.3 to less than 1 .0 ^im, 

(d) a thicl<ness of from 0.02 to 0.08 nm, and 

(e) a heat-resisting time of not less than 1 60 minutes. 
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2. Mg-AI-based hydrotalcite-type particles according to claim 1 , which further have a plate ratio (plate surface diame- 
terAhickness) of 2:1 to 15:1. a BET specific surface area value of 7 to 30 m^/g and a pH value of 7.5 to 9.5. 

3. Mg-AI-based hydrotalcite-type particles according to claim 1 or 2, wherein the coating amount of the higher fatty 
acids is 0.2 to 20.0 % by weight, calculated as C, based on the weight of the Mg-AI-based hydrotalcite-type core 
particles; the coating amount of the organosilane compounds is 0.2 to 18.0 % by weight, calculated as C, based on 
the weight of the Mg-AI-based hydrotalcite-type core particles; and the coating amount of the rosins is 0.2 to 25.0 

% by w eight, calculated a s C. bas ed on the weight of the Mg-AI-based h ydro talcite-type core particles.. 



10 



15 



Mg-AI-based hydrotalcite-type particles according to any one of the preceding claims, wherein the coating layer 
comprises at least one higher fatty acid selected from stearic acid, lauric acid and oleic acid; and/or at least one 
organosilane compound selected from decyltrimethoxysilane, y-aminopropyltriethoxysilane and y-aminopropyltri- 
methoxysilane; and/or at least one rosin selected from water-soluble rosins, natural rosins and hydrogenated ros- 

in55 



5. A process for producing Mg-AI-based hydrotalcite-type particles, comprising: 

(i) mixing an aqueous anion-contalning alkali solution, an aqueous magnesium salt solution and an aqueous 
aluminum salt solution; 

20 (il) after controlling the pH value of the solution to 1 0 to 1 4, aging the obtained mixed solution at a temperature 

of 80 to 105°C to produce primary Mg-AI-based hydrotalcite-type core particles; 

(iii) adding to the obtained aqueous suspension containing the primary particles an aqueous magnesium salt 
solution and an aqueous aluminum salt solution respectively containing magnesium and aluminum in such 
amounts that the molar ratio of the sum of Mg and Al added in this step to the sum of Mg and Al previously 

25 added upon formation of the primary particles is not more than 0.35:1 ; 

(iv) aging the aqueous suspension at a temperature of 60 to 1 05<'C while controlling the pH value thereof to 1 0 
to 14; and 

(v) forming a coating layer comprising at least one compound selected from higher fatty acids, organosilane 
compounds and rosins, on the surfaces of the obtained Mg-AI-based hydrotalcite-type core particles. 

6. A process according to claim 5, wherein the aqueous anion-containing alkali solution, the aqueous magnesium salt 
solution and the aqueous aluminum salt solution are mixed in step (i) to obtain a solution having a magnesium salt 
concentration of 0.1 to 1 .5 mol/liter. an aluminum salt concentration of 0.03 to 1.0 mol/liter, an anion concentration 
of 0.05 to 1 .4 mol/liter and an alkali hydroxide concentration of 0.5 to 8 mol/liter. 

7. A process according to claim 5 or 6, wherein the ratio of magnesium to aluminum added (Mg:AI) is 0.8:1 to 5.0:1. 

8. A process according to any one of claims 5 to 7, wherein the aqueous magnesium salt solution and the aqueous 
aluminum salt solution are mixed in step (iii) with the aqueous suspension containing the primary particles to obtain 
a suspension having a magnesium salt concentration of 0.02 to 0,7 mol/liter and an aluminum salt concentration of 
0.003 to 0.5 mol/lrter. 

9. A process according to claim 8, wherein the ratio of magnesium to aluminum added (Mg:AI) in the suspension 
obtained in step (iii) is 0.8:1 to 5.0:1. 

10. A process according to any one of claims 5 to 9, wherein the coating layer is formed in step (v) by subjecting the 
Mg-AI-based hydrotalcite-type core particles to dry surface-treatment with at least one compound selected from 
higher fatty acids, organosilane compounds and rosins at a stirring speed of 5 to 5.000 rpm for 1 to 60 minutes. 

A process according to any one of claims 5 to 9, wherein the coating layer is fbnned in step (v) by subjecting the 
Mg-AI-based hydrotalcite-type core particles to a wet surface-treatment comprising: 

- adding an aqueous higher fatty acid salt solution or an aqueous solution of water-soluble rosin to an aqueous 
suspension obtained by dispersing the Mg-AI-based hydrotalcite-type core particles in water, and 
mixing and stirring the resultant mixture at a water temperature of 20 to gO'^C. 

12. Use of Mg-AI-based hydrotalcite-type particles as defined in any one of claims 1 to 4 as a stabilizer for chlorine- 
containing resins. 
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13. A chlorine-containing resin containing Mg-AI-based hydrotalcite-type particles as defined in any one of clainns 1 to 
4 as a stabilizer. 
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